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ABSTRACT
he World Health Organisation defines anaemia 
in pregnancy as a haemoglobin concentration 
[1]Tbelow 11g/dl.  However, in many African 
countries including Nigeria, a lower cut-off point of 
[2]
10g/dl is used.  It is estimated that about 200,000 to 
500,000 pregnant women in sub-Saharan Africa 
[3]
develop severe anaemia.  In Nigeria, the weighted 
relative risk of maternal mortality from severe anaemia 
[4]
was 3.51% (95% CI: 2.05-6.0).  High prevalences have 
been reported among women attending antenatal care 
clinics in northern Nigerian states like: Sokoto 
[5] [6,7] [8]
(55.6%);  Kano (17%); Kaduna  and Gombe (51.8%).  
A number of factors have been associated with anaemia 
in pregnancy ranging from age; educational status; 
[9]
parity, birth intervals; contraception use;  infections 
[10,11] [12]
like malaria  and hook worm infestation;  
[13]
nutritional factors  and timing of antenatal care 
[14]
visit.  
There has been no similar study conducted in Kebbi 
state; as a result, this would serve as a guide for future 
researchers and/or policy makers in developing 
appropriate health interventions for this study 
population. The aim of this study is determine the 
prevalence of anaemia and its associated factors among 
pregnant women in Koko town, Kebbi state.
METHODOLOGY
Koko and Besse towns constitutes Koko/Besse, one of 
the 21 local government areas of Kebbi State with an 
estimated total population of 180,770. The 
predominant ethnicity is Hausa/Fulani, Practicing 
Islam there are other minority tribes such as 
Zabarmawa, Dakkarawa and others residing in Koko 
town. Koko town has one general hospital which serves 
as a referral hospital from other nearby villages, one 
primary health care centre and one private clinic. A 
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Variables  Freq. (%)  
n = 144  
Age at first marriage  n  % 
Less than 18 years  97  67.4  
18 years and above  47  32.6  
Total  144  100  
Gravidity  n  % 
Primi gravida  20  13.9  
Multi gravida  124  86.1  
Total  144  100  
cross-sectional study design was used for this study. 
All pregnant women residing in Koko town constituted 
the study population. One hundred and forty four (144) 
pregnant women were randomly selected from 
households in Koko town to participate in the study. 
Permission to carry out this community-based study 
was first obtained from the Sarki (Chief Traditional 
ruler) of Koko. Ethical clearance and approval was also 
obtained from the Director of Health, Koko-Besse local 
government area and informed consent was also 
obtained from each of the participants before being 
included into the study. A structured questionnaire 
was used for data collection which consisted of 6 
sections including: socio-demography; obstetric 
history; ante-natal care history; dietary history; 
anthropometry and laboratory parameters. Other 
instruments for data collection included: weighing 
scale; syringes and EDTA bottles. It was a one-day 
exercise and data was collected by the researchers 
along with trained enumerators. The enumerators 
included nurses and other health workers from Koko 
General Hospital as well as some volunteer corps 
members. After the exercise, participants were given 
free mosquito nets, buckets and haematinics.
About 1 ml of venous blood was collected by the 
researchers and nurses from each participant and 
transferred to an EDTA bottle to prevent coagulation. 
Samples were then transferred immediately after the 
study to the General Hospital Koko laboratory for 
analyses. The capillary technique was used in which 
blood from the EDTA bottle was drawn into a micro-
capillary tube and spun in a micro-haematocrit 
centrifuge for 5 minutes at 3000 rpm and then read 
using the Hewkly micro-haematocrit reader. A cut-off 
point of less than 30% was used to define anaemia.[15] 
The inclusion criteria were to be a pregnant woman 
permanently residing in Koko. Those who refused to 
give consent were excluded from the study. 
Data collected was entered into Statistical Package for 
Social Sciences (SPSS) version 22. Following data 
cleaning, continuous data were converted to 
categorical forms. The data was summarized 
descriptively using proportion and percentage.
RESULTS
Data collection was done on the 1st of May, 2015. The 
response rate was 83%, as 144 women out of the 173 
recruited, responded. Table 1, shows the characteristics 
of the respondents. Their ages ranged from 15 to 47 
years of age and were normally distributed graphically 
with mean age of 26.76 and standard deviation of 6.32. 
Only ten (6.9%) out of the total respondents were of 
other ethnicities; all others being Hausa. All the 
respondents were married and mostly in monogamous 
settings (60.4%). Most were unemployed, and the few 
who had some work were self-employed (35.4%).  
Table 1: Respondents' socio-demographic characteristics 
Socio-demographic characteristics  Freq. (%)  
n = 144 
Age group  n  %  
=<26  69  47.9  
<26  75  52.1  
Total  144  100  
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Table 2 shows the respondents' index maternal 
characteristics. Most of them had their first marriages 
before the ages of 18 years (67.4%). Most of them were 
multigravidae (86.1%) and a half of the respondents 
were not sure of the duration of their pregnancies. Only 
a few (65.3%) were booked, 92.56% of whom were 
regular with their ante-natal care visits. Table 3 
presents the frequencies of medical conditions 
experienced by the respondents during their index 
pregnancies. A few had experienced per vaginal 
bleeding during their index pregnancy (12.5%); 
while 18.8% had even received blood transfusion 
during their index pregnancies. More than half (56.9%) 
had experienced a febrile illness during the pregnancy.
Table 2: Index maternal characteristics of the 
respondents 
Variables  Freq. (%) 
n = 144 
Birth intervals n % 
Less than 1 year 10 6.9
1 to 2 years  61 42.4
More than 2 years  53 36.8
Nil  20 13.9
Total  144 100
History of pregnancy loss n % 
Yes  45 31.3
No  99 68.8
Total  144 100
Previous History of eclampsia n % 
Yes  9 6.3
No  135 93.8
Total  144 100
History of PV Blood loss in 
previous pregnancy 
n % 
Yes  33 22.9
No  111 77.1
Total  144 100
Ever used contraception n % 
Yes  29 20.1
No  115 79.9
Total  144 100
Table 3: History of medical events history in index 
pregnancy
Variables  Freq. (%)  
n = 144  
PV Bleeding in index pregnancy  n  %  
Yes  18  12.5  
No  126  87.5  
Total  144  100  
Transfusion in index pregnancy  n  %  
Yes  27  18.8  
No  117  81.3  
Total  144  100  
Febrile illness in index pregnancy  n  %  
Yes  82  56.9  
No  62  43.1  
Total  144  100  
Ever passed worms  in stool  n  %  
Yes  31  21.5  
No  113  78.5  
Total  144  100  
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Parity  n  % 
Nulli para  24  16.7  
Primi para  26  18.1  
Multi para  55  38.2  
Grand multi para  39  27.1  
Total  144  100  
Gestational age  n  % 
3 months and below  20  13.9  
Above 3 but  less than 7 months 29  20.1  
Above 7 months  23  16.0  
Unsure of GA  72  50.0  
Total  144  100  
Booking status  n  % 








The previous material conditions of the respondents 
are presented in Table 4. Around a third (31.3%) had 
ever experienced a pregnancy loss, 55.56% of which 
had occurred at home with the remaining 44.44% 
haven occurred at a health acre facility. Most of those 
deaths (87.88%) were reportedly associated with 
antepartum bleeding. Close to a quarter (22.9%) had 
ever experienced some per vaginal blood loss during 
previous pregnancies, 65.96% of which had occurred 
during the first six months of gestation. Less than a 
quarter (20.1%) had ever used any form of 
contraception before.
Table 4: Previous maternal histories of the 
respondents
Table 5 shows the dietary habits and nutritional status 
of the respondents. Most of them eat thrice or more 
every day (69.4%), and eat meat and/or other animal 
products (45.1%) and fruits (58.3%) every other day. 
Almost all (92.4%) of them did not have any culture 
forbidding them from taking animal products. Only a 
few fell within the extremes of underweight (2.8%) and 
obese (9.7%).
Table 5: Respondents' dietary habits and nutritional 
status
Dietary history  Freq. (%)
n = 144
Frequency of eating in a day  n %
Once  9 6.3
Twice  35 24.3
Thrice or more  100 69.4
Total  144 100
Frequency of meat and animal products consumption  n %
Not at all  22 15.3
Daily  38 26.4
Every other day  65 45.1
Once per week  17 11.8
Once in a month  2 1.4
Total  144 100
Frequency of eating fruits and vegetables  n %
Not at all  15 10.4
Daily  29 20.1
Every other day  84 58.3






Freq. (%)  
n = 31  
No  
Freq. (%)  
n = 101  
Family type    
Monogamous  17 (21.5)  62 (78.5)  
Polygamous  14 (26.4)  39 (73.6)  
Employment status    
Employed  13 (22.8)  44 (77.2)  
Un-employed  18 (24.0)  57 (76.0)  
Birth intervals    
2 years and less  13 (19.7)  53 (80.3)  
Above 2 years  16 (31.4)  35 (68.6)  
Booking status    
Yes  20 (22.2)  70 (77.8)  
No  11 (26.2)  31 (73.8)  
Compliance with haematinics    
Yes  9 (15.3)  50 (84.7)  
No  12 (34.3)  23 (65.7)  
Contraception use    
Yes  9 (31.0)  20 (69.0)  
No  22 (21.4)  81 (78.6)  
Passage of worms in stool    
Yes  9 (32.1)  19 (67.9)  
No  22 (21.2)  82 (78.8)  
Gravidity    
Primi-gravida  4 (25.0)  12 (75)  
Multi-gravidae  27 (23.3)  89 (76.7)  
Trimester    
First  3 (10.0)  27 (90.0)  
Second  9 (18.8)  39 (81.2)  
Third  14 (38.9)  22 (61.1)  
Meat consumption    
Daily or once in 2 days  21 (21.4)  77 (78.6)  
Weekly or more  8 (47.1)  9 (52.9)  
Vegetable consumption    
Daily or once in 2 days  25 (23.8)  80 (76.2)  
Weekly or more  5 (33.3)  10 (66.67)  
 
Thirty one respondents (23.5%) were anaemic as shown 
in Figure 1. Table 6 shows the prevalence of anaemia 
across the various factors studied. The twelve with 
missing haematocrit data were excluded from this 
analysis. The prevalence of anaemia was higher among 
those married in polygamous settings (26.4%) 
compared to those in monogamous families (21.5%). 
Higher prevalence was seen among those with formal 
education compared to those without any formal 
education. Higher prevalences were also found among 
those who used contraception and those with higher 
birth intervals. Lower prevalences were found among 
those who were compliant with haematinics and those 
who consumed meat and vegetables more frequently.
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Once in a month  3 2.1
Total  144 100
Culture that forbids taking animal products during 
pregnancy  
n %




























Table 6: Anaemia and associated factors among the 
respondents
DISCUSSION
According to the Nigeria Demographic and Health 
Survey (NDS) of 2013, the overall proportion of women 
in monogamous marriages in Kebbi state was 60.4% 
which is comparable to findings from this research. 
However, our respondents in this study demonstrated 
a better adoption of maternal health practices like 
contraception (20.1% versus 1.2%); antenatal care visit 
(65.3% versus 24.3%); taking haematinic supplements 
(70.1% versus 21.4%) compared to overall figures from 
[16]
the state.
The prevalence of anaemia in pregnancy in this study 
was relatively low compared to other studies in the 
[5, 6, 7, 8]
same sub-region.  The high level of adherence to 
health promoting behaviours among this group could 
be a possible explanation of this relatively low 
prevalence among women in a sub-urban area. The 
distribution of anaemia across the various 
characteristics of the respondents seems in keeping 
with findings from previous researches. Contrasting 
findings like a higher prevalence among those with 
wider birth intervals and those who use contraception 
is likely as a result of other factors associated with 
anaemia confounding these other factors. For example, 
it is likely that those on contraception were high risk 
persons who were placed on such following adverse 
events like abortions or stillbirth. It is also possible that 
the wide birth intervals were not as a result of planning 
but could also result from early pregnancy losses. 
As was seen, a half of the respondents were unsure of 
their gestational age and it is also likely that not all of 
the other half who reported theirs, were accurate. There 
is the need to intensify community health education 
activities in the region on the need for women to 
monitor their menstrual cycles closely. Personal 
monitoring of their menstrual cycles will ensure 
prompt commencement of antenatal care and will also 
enable prompt detection of any menstrual 
abnormalities. A limitation of this study was the 
inability to perform inferential data analyses due to 
inadequate sample size. 
CONCLUSION
The prevalence of anaemia in pregnancy in Koko is 
relatively low compared to findings from other areas in 
the sub-region. A public health intervention among 
this group has high chances of being successful in 
further reducing its prevalence.
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